The Transcription Factors Database is a specialized database focusing on transcription factors and their properties. This report describes the present status of this database and developments during the past year. Within this time, the size of this database has Increased by a 2799 total records, and has become accessible through a number of new mechanisms.
Since the last description of the status of this database, there have been relatively few changes to its organization, although it is now accessible through a larger number of mechanisms. In addition to the previously described mechanisms, which include direct downloading of the raw files of the database, it is also now accessible through a variety of Internet gopher servers and electronic mail servers (1) . In release 6.4 (April 1993) there are 1941, 1010, 505, 1572, 2060, 38, 2811, 7038, 5427 records in the clones, domains, factors, polypeptides, sites, methods, n pointers, references, x pointers tables. The size of the 6.4 release of the database is 10.9 Mbytes in the flat-file representation, and 8.5 Mbytes in the ASN. 1 representation. The most recent data dictionary for TFD is presented in Figure 1 . This design contains only a minor change, in the SITES table, from previously described designs (2) . This change would permit improved searches on the sites.trn_unit field, and allow easier generation of maps of previously reported, experimentally determined, binding sites for a given promoter or transcription unit. In this regard, there now exist tools developed in the Prolog environment, which permit the display and analysis of patterns of computationally determined binding sites on a given genome sequence, based on the previously described PC-Genographics interface (3, 4) .
The SITES table of this database has increased in size from 1887 entries in release 4.0 to 2060 entries in release 6.0. The information in this table incorporates a variety of published compilations (5) (6) (7) (8) (9) , and these various compilations account for approximately 30% of the SITES entries. New SITES entries are checked prior to inclusion to avoid exact sequence duplicates, so that an entry from a compilation is not made when the given sequence already has a representation in the SITES table. Although a list of these entries is not provided here due to excessive size, it is available electronically in the printable text file 'SITELIST.TXT, which is derived from the more important SITES fields, from the NCBI repository FTP server and other FTP servers.
Although the SITES table is an essential component of this database, and although transcription factor binding sites are often associated with information involving other aspects of gene regulation, TFD does not attempt to provide a general model for gene regulation events. Although links have been explored between this database and other databases including a promoter database, TFD does have several defined boundaries. Specialized databases of signal transduction, RNA processing, intracellular addressing, translational regulation, and cell lineage development may become at some stage necessary, but this database limits its contents to information about transcription factors. It is also important to point out that by any definition, the term 'transcription factor' does not limit itself to sequence-specific DNA binding proteins. Although one of the most important components of the database is information relating to this category of molecular recognition, there have existed for some time in this database, entries for DNA-binding but non-sequence-specific polypeptides and RNA-binding proteins, and the database also includes entries representing various basal transcription factors and coactivators (10, 11) which are currently being studied intensively. The main criterion is that the information represent, or directly pertain to, proteins that participate in some manner in the transcription machinery, which can include such processes as attenuation, elongation, and termination, as well as initiation. The database also includes many entries corresponding to RNA polymerase subunits, which are not considered as transcription factors according to the classical definition (12) . The rationale for this inclusion involves reasons of relevance of polymerase polypeptides in the transcription machinery, as well as a potential utility of this information in the testing of object-oriented methodologies to this database problem. These entries might also be useful at some stage for studying the sequence-specific proteinprotein interactions that presumably occur within active polymerase complexes. Also it is important to consider that prokaryotic sigma factors, which are required for the formation of active polymerase complexes, have been suggested to possess sequence and potentially structural similarities to eukaryotic transcription factors (13) .
Various software tools currently exist for using this database. Commercial sequence analysis packages (e.g. GCG, Intelligenetics GeneWorks, IBI MacVector) contain utilities allowing SITES analysis, and a number of public domain software packages (14, 15) are available from FTP servers (16). One tool, 'threedb', allows mixed sequence analysis/SQL-like retrieval queries against amino acid sequence entries in the database, and has been used thus far for one step in the characterization of a sequence motif shared by two different classes of DNA-binding domains (17) . Such flexible query methods may be of particular usefulness in performing targeted analyses of sequences involved in molecular recognition phenomena in transcription. General protein sequence analysis queries and text retrieval queries can be performed on this database through the use of the NCBI Blast and Retrieve email servers.
A major current problem of the material for this database relates to the limitations of relational database technology in organizing certain types of information. Object-oriented databases have been suggested to be able to better encode certain relationships such as containment than can relational databases (18) . Although object-oriented technologies have a much less-developed theoretical framework than do relational technologies, the information currenly present in TFD may at some stage provide suitable material for the development of an object-oriented biological database. In addition to polymerases, another example of a specific entity which might find better representation in an object-oriented, rather than a relational, database is human ThllD, a multiprotein complex and activity comprised of TBP (TATAbinding protein) and a variety of accessory TAF (TBP-associated factor) polypeptides. In concert with die development of this highly specialized and information-rich subfield of molecular biology, this database can potentially develop into one research tool for the making of knowledge discoveries, in parallel with the making of scientific discoveries (19) .
